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Platelet-rich plasma (PRP) was prepared from citrated and heparinized blood and the responses in a number of aggregation tests were compared. With added adenosine diphosphate and adrenaline (first wave), the response in heparin PRP was greater than that in citrate PRP and was proportional to the amount of free calcium ions. With added collagen and adrenaline (second wave) the response was worse in heparin than in citrate platelet-rich plasma. It is concluded that heparin has no effect on the adhesive forces but inhibits the release mechanism. This may be of therapeutic importance.
Clotting must usually be prevented before any platelet aggregation studies can be carried out. Citrate and heparin are often used. Spaet and Zucker (1964) found a more vigorous response in heparinized platelet-rich plasma. Skoza, Zucker, Jerushalmy, and Grant (1967) show that citrate decreases aggregation by removing calcium ions. When O'Brien (1968) studied the inhibitory effect of aspirin on the release mechanism, the results in heparin PRP were less clear cut than in citrate platelet-rich plasma. Accordingly, it seemed appropriate to compare the effect of these two anticoagulants in a number of situations and especially in those involving the release mechanism.
METHODS
For the glass bead column experiments the method of O'Brien and Heywood (1967) To study the possible inhibitory effect of excess heparin, PRP was prepared, using heparin 3-6 units per ml, and this was compared with the same PRP to which more heparin had been added to give a final concentration of 104 units per millilitre.
The aggregating agents and the range of final concentrations were as follows: ADP (Sigma) 5M x 10-7 to 2-5M x 10-6; serotonin (Sigma) 5M x 10-8; adrenaline hydrogen tartrate 5M x 10-to 5M x 10-4 (BDH). A suspension of collagen was prepared by grinding the dried material (Sigma) by hand in saline. Coarse 28 particles were removed by centrifugation and the strength was adjusted by dilution to give a moderate response.
RESULTS
When citrated (0 32 %) blood was passed through the glass bead column very few platelets (7 %) were retained (Table I) , so weaker citrate concentrations were also studied. In native blood 33% of the platelets were retained. The addition of heparin had no effect, but the addition of citrate even in weak concentration (0 I10%) prevented the retention of most of the platelets (14% retained). J. R. O'Brien, S. M. Shoobridge, and W. J. Finch heparin PRP (3-6 units per ml) was half of this PR.P strong heparin war concentration 104 units per ml) and other half. These two subsamples w using all the aggregating agents (Tab be seen that the further addition of h4 effect on aggregation induced by AE first and second slopes, or 5 HT, but s markedly decreased the response to cc Figure 1 . It will be seen that wit} adrenaline (first slope) the result usini almost coincides with the hypothetict the citrate concentration is nil. Thus increase in response in heparin may be by the absence of citrate. There is nc heparin itself enhances or inhibits t] since the addition of strong heparin (T collection of blood into strong hepari the result. Clayton and Cross (1963) Glynn, Mustard, and Murphy (1967) evidence that heparin itself has no enhancing effect on ADP-induced ag It is common knowledge that PR heparin is more likely when handle spontaneous aggregation than citrat plasma. A possible interpretation wa was a weak aggregating agent. Howev4 to support this has been found,; prepared. To difference is presumably due to the relative inhibitory s added (final effect of citrate. Accordingly, although heparin PRP saline to the is more difficult to work with, its instability probably rere compared represents more accurately the state of platelets ole III). It will in vivo. eparin had no Hovig (1963) reported that strong heparin added )P, adrenaline to citrated rabbit PRP decreased the response to a trong heparin tendon extract. The present results are in agreement )llagen.
with this. Why are the collagen and adrenaline second slope results in heparinized PRP so much less than in citrated PRP, when it has already been shown result of the release mechanism (Grette, 1962 
